Background: Only 15 cases of Ewing's Sarcoma (EWS) family of tumors of urinary bladder have been documented in the literature to date. Case Report: We presented here a 38 year-old female with primary urinary bladder EWS with no distant metastases. She had presented with macroscopic hematuria and had undergone transurethral resection of the tumor within the following week. Microscopic examination revealed a tumor diffusely infiltrating the lamina propria and muscularis propria under an intact urothelium, which was composed of small round blue cells with scant cytoplasm, monotonous round or oval nuclei, stippled chromatin and small nucleoli. Immunohistochemistry showed strong vimentin, synaptophysin and membranous CD99 expression by the tumor. Fluorescent in situ hybridization analysis displayed the EWSR1 rearrangement. Radical cystectomy with total abdominal hysterectomy and bilateral salpingo-oophorectomy, extended lymph node dissection, and ileal conduit were performed. As adjuvant chemotherapy, she received vincristine, doxorubicin, cyclophosphamide and mesna, alternating with courses of etoposide, iphosphamide and mesna. She is alive and well with no evidence of disease 14 months after the surgery. Conclusion: Surgery supported with chemotherapy should be considered as an option, especially in advanced Ewing's sarcoma family of tumors of urinary bladder.
Tumors in the Ewing's sarcoma (ES) family develop in the bones or nearby soft tissues, and share some common features. Three main types of ES have been described: ES of the bone, extra-osseous (extra skeletal) ES and primitive neuroectodermal tumor (PNET).
Ewing family-type tumors, although ranked as the second most common sarcoma in bone and soft tissue in children, are rare, occurring in less than 3 in every one million people under the age of 20. Most of the patients are between 5 and 25 years of age, and it is extremely rare after the age of 25 (1) . Ewing's sarcoma/Primitive neuroectodermal tumor (ES/PNET) can also rarely occur in visceral organs such as the liver, testis, uterus, kidney, ovary, parotid gland, lung, pancreas, urinary bladder, rectum, heart and gall bladder (2, 3) . In the literature, only 15 cases of ES/PNET of the urinary bladder have been reported (4) (5) (6) (7) (8) (9) (10) . We present here another case of primary ES/ PNET in the urinary bladder, which was locally invasive and had no metastases at the time of diagnosis.
CASE PRESENTATION
A 38 year-old woman was referred to our clinic with urinary bladder tumor in January 2014. Informed consent was obtained from the patient for using her data in scientific studies while protecting her anonymity. She had presented with macroscopic hematuria. Physical examination and routine blood parameters were normal. She did not have urine cytology or bone scans. The computed tomography imaging demonstrated a tumorous thickening in the wall of the urinary bladder posterolaterally at the right side, which was extending into perivesical fat tissue (Figure 1 ). No distant organ or lymph node metastases were detected. The complete transurethral resection of the tumor was performed within a week.
Microscopic examination showed a tumor diffusely infiltrating the lamina propria and muscularis propria under an intact urothelium ( Figure 2 ). It was composed of small round blue cells with scant cytoplasm, monotonous round or oval nuclei, stippled chromatin and small nucleoli ( Figure 3 ). Neoplastic cells were arranged in solid sheets, nests, tightly packed cords and ribbons. Rosette formation was not evident, while mitotic activity was abundant. No surface papillary projections or in situ intraepithelial neoplasia was identified. Immunohistochemistry showed strong vimentin (Clone V9; dilution 1:100, Thermo Scientific; CA, USA), synaptophysin (Clone 27G12; dilution 1:100, Leica; Newcastle, England) and membranous CD99 (Clone H036-1.1; dilution 1:50, Biocare; CA, USA) expression by the tumor. Pan-cytokeratin (Clone AE1/AE3; dilution 1:100, Biocare; CA, USA), EMA (Clone E29; dilution 1:100, Biocare; CA, USA), GATA-3 (Clone L50-823; dilution 1:250, Biocare; CA, USA), chromogranin (Clone SP12; dilution 1:50, Thermo Scientific; CA, USA), CD56 [(neural cell adhesion molecule) (Clone 1b6; dilution 1:50, Leica; Newcastle, England)], S100 (Clone 4c4.9; dilution 1:100, Thermo Scientific; CA, USA), HMB-45 (Clone HMB45; dilution 1:60, Leica; Newcastle, England), desmin (Clone D33; dilution 1:50, Biocare; CA, USA), smooth muscle actin (Clone Radical cystectomy with total abdominal hysterectomy and bilateral salpingo-oophorectomy, extended lymph node dissection, and ileal conduit were performed. Pathological examination of the surgical specimen revealed a large residual tumor in the bladder (4x2.6x2.5 cm in dimension) invading the perivesical fat tissue macroscopically. Microscopic examination was consistent with the previous diagnosis. Adjacent organ involvement or lymph node metastases were not identified. Surgical margins were free of the tumor.
The patient had no problems in the postoperative period and was discharged on the 6 th post-operative day. As adjuvant chemotherapy, she received vincristine, doxorubicin, cyclophosphamide and mesna, alternating with courses of etoposide, iphosphamide and mesna. Thorax and abdominal contrast-enhanced computed tomography performed 3, 6, 9 and 12 months after the surgery were completely free of tumor. The patient is alive and well with no evidence of disease 14 months after surgery.
DISCUSSION
Ewing's sarcoma/Primitive neuroectodermal tumor of the urinary bladder is a rare entity. It has not been possible to establish definitive guidelines regarding its management and treatment due to the very small number of reported cases; only 15 cases have been documented in the literature to date. Most of our knowledge on the treatment of this aggressive disease has been extracted from Ewing's sarcomas. The differential diagnosis in pathology can be made by immunohistochemistry, ultrastructural and molecular genetic analyses.
The review of the literature is summarized in Table 1 (4-10). The age of patients with primary ES/PNET in the urinary bladder ranged from 10 to 81, with a mean age of 44. Hematuria was the most frequent presenting symptom. Additionally, some patients presented with bilateral hydronephrosis, renal failure and edema in lower extremities, which were associated with advanced disease. There was no gender tendency, with eight female and eight male patients.
Intravenous pyelography, magnetic resonance imaging, ultrasonography, computed tomography and bone scintigraphy were used as imaging studies at the diagnosis and patient evaluation. Five cases were metastatic at the time of diagnosis and 2 tumors had perivesical infiltration. Immunodeficiency has been reported as a risk factor for Ewing family tumors, similarly, in this population, five patients were immune-suppressed: one due to renal transplantation, one due to chemotherapy for squamous cell carcinoma of bladder, one due to Hodgkin's disease, one due to ALL (acute lymphoblastic leukemia), and one due to chemotherapy for another malignancy; this may confirm immunodeficiency as a risk factor.
Radical cystectomy was performed in 4 patients and partial resection in another 4 patients. One patient with a frozen pelvis was inoperable. The remaining patients were managed with transurethral resection or conservatively (4-10).
The diagnosis of primary ES/PNET in the urinary bladder is considerably difficult as it is an extremely rare disease in this location. Its differential diagnosis includes other small round cell malignancies, particularly small cell neuroendocrine carcinoma, embryonal rhabdomyosarcoma, small cell variant of malignant melanoma, non-Hodgkin lymphoma, synovial sarcoma, and desmoplastic small round cell tumor. These diagnoses can be ruled out in most cases if a relevant immunohistochemical panel is applied. Molecular analysis supports the final decision of ES/PNET by showing the EWS gene rearrangement via FISH, and the reciprocal translocation t (11; 22) (q24; q12) and EWS/FLI-1 fusion transcript via RT-PCR. This typical translocation is found in 85% of cases (11) . The EWS gene rearrangement is seen also in desmoplastic small round cell tumor (DSRCT); however, its fusion partner in DSRCT is the WT-1 gene, not FLI-1. In fact, differentiating DSRCT from ES/PNET can be challenging at times because of the overlapping morphologic features. Nevertheless, immunohistochemistry will resolve the issue in most cases, as DSRCT will show nuclear WT-1 staining as well as paranuclear dotlike cytokeratin and/or desmin expression. Difficult cases may require molecular methods to document pertinent gene fusion products. The other translocation associated with ES/PNET in 10-15% of the cases is t(21; 22) (q22; q12) (12) . Much more rarely, t(7; 22), t(17; 22), and t(2; 22) translocations, as well as inv (22), have been described (13) (14) (15) .
Advanced age, metastatic disease and limited resection may be related to poor prognosis. A multimodal approach is mandatory for the management of ES/PNET. Most patients with localized disease might have occult metastases; therefore, surgery must be supported by additional therapies (i.e. chemo- (17) . Although the response of sarcomas to high dose radiotherapy is well-defined, its use in ES/PNET of the bladder has not been well established yet (4). Our case was a 38-year-old female with no comorbidities and risk factors. She had a locally advanced disease at the time of diagnosis. She had no distant metastases and no symptoms due to advanced disease. With the combination of radical surgery and adjuvant chemotherapy, she had 14 months of follow-up with no evidence of disease.
In conclusion, both clinician and pathologist must be aware of this rare entity during diagnosis and management. Surgery supported with chemotherapy should be considered an option, especially in advanced disease. With the description of new cases and long-term follow-up results, our knowledge and experience will improve. 
